INTRODUCTION
understand the stresses they face (Eaton et al. 2015 , Reid 2004 for their tendency to colonise novel environments (Rock 2005) . As members of the sub-74 order Charadrii they are part of only two groups of modern birds known to have been 75 present since the Cretaceous period over 65 million years ago (Proctor & Lynch 1993) .
76
Their significant investment in kleptoparasitism highlights the importance of this strategy 77 to gull species, and suggests kleptoparasitic behaviours may have played an important 78 role in aiding the radiation and longevity of this family. For any animal, invading an 79 urban environment entails finding solutions to a number of survival problems, the most 80 pressing of which is acquiring food. Kleptoparasitism is a foraging strategy that can be 81 used by gulls when very few conditions are met. The only essential conditions are the 82 availability of opportunistic food sources and the presence of other foragers, of any 83 species, to provide cues as to the location of food.
84
In this study, we investigated the predictors of the rate of kleptoparasitism in 85 foraging gull populations across two environments with contrasting parameters: 1) a 86 coastal environment, assumed to be typical of the shoreline foraging ecologies 87 encountered by gulls throughout much of their evolutionary history and 2) an urban 88 environment. Our predictions were: 1) that population density would be positively 89 related to the rate of kleptoparasitism, 2) that large prey items would be more 90 susceptible to theft, so that prey size should covary with kleptoparasitism rate, 3) that 91 kleptoparasitism would vary between breeding (March to August) and non-breeding 92 seasons, 4) that gull species would differ in their use of kleptoparasitic behaviour and 5) 93 that there would be a higher rate of kleptoparasitism at the urban site, where food was 94 predicted to be a rapidly decreasing resource. days of observations were conducted at each site in all calendar months. Site 1 was exposes a large area of sand beach where numerous bird species forage for prey items 104 exposed by the receding tide. The study area was a section of beach demarcated by two 105 water channels where the outflow of water draining from the saltmarsh joins the sea.
106
These two channels marked the eastern and western boundaries of the study area. At its 107 maximum, when the tide was at its lowest point, the study area covered 1.6 km 2 . Site 2 108 was an urban location at Billingsgate Market, east London (51°30'20"N 0°00'43"W); a 109 commercial fish market. Research was conducted in a car park used by fish merchants to 110 process and load stock onto vans, and covered an area of 0.0104 km 2 . The size of study 111 areas was calculated using scaled aerial photographs from Google Maps. 
185
For each recording we noted the number of each species and ages of the gulls present.
186
Patch videos were analysed at a later date for incidents of kleptoparasitism.
187
Gull counts were conducted at 30 minute intervals from the start of a field 188 session. As at Brancaster, a series of digital images were taken of the study area, and 
209
Standardizing continuous variables facilitated meaningful comparisons between model 210 coefficients. All variables were entered as main effects into a GLM using a Gaussian 211 function with identity link (Table 2 ).
212
To avoid over-fitting a relatively small dataset, we next adopted a subtractive 213 approach using a backward step() function. This is a sequential approach to model 214 fitting using the Akaike Information Criterion corrected for finite sample sizes (AICc). 
224
A positive correlation was apparent between population density and standardized log n 225 kleptoparasitism rate at Billingsgate, and to a lesser extent at Brancaster (Figure 1) . A 226 positive correlation was also seen between prey size and standardized log n 227 kleptoparasitism rate at Billingsgate, but this correlation appears to be negative at 11 alternative mechanism to the one described above by which gulls can invade urban 291 spaces. They can forage in environments where they encounter conditions with which 292 they are familiar, and then make forays and encroachments into urban spaces in search 293 of supplemental food and other foraging populations. Foraging in the littoral zone of 294 rivers and estuaries that pass near or through cities is an example of how this might 295 work. In our argument regarding the utility of kleptoparasitism we have made the 296 assumption that while this second mechanism would undoubtedly occur, the additional 297 travel and foraging costs involved would make it energetically more expensive than 298 exploiting other foragers through kleptoparasitism. These costs would not be prohibitive 299 of this foraging approach but we suggest that these additional costs would make it 
